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Abstract 
The best reaction condition of immunofluorescence assay for Gardnerella vaginalis (GV) was firstly studied. And 
then, to evaluate the performance of the corresponding Gardnerella vaginalis detection kit (Immunofluorescence) 
through clinical trials, a parallel-controlled method was carried out, and the clinical specimens were tested by 
immunofluorescence assay and also isolated culture, which was applied as gold standard. Total 1100 samples were 
tested, and the overall coincidence rate was 96.82%. The positive coincidence rate was 94.53%, and the negative 
coincidence rate was 97.51% respectively, and the Kappa value surpassed 0.8, which indicated that there was no 
significant difference between the results of the immunofluorescence detection kit and of isolated culture. The 
Gardnerella vaginalis immunofluorescence detection kit by Microprofit owns the potential of providing a rapid, 
accurate, simple and economical clinical detection method for Gardnerella vaginalis. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.Introduction 
Gardnerella vaginalis(GV) iscommon pathogens of bacterial vaginosis(BV), it’s contents are higher 
than other non-normal flora in the microorganism of BV.Gardnerella vaginalis can be spread through 
sexual contact, and it also has relationship with male non-gonococcal urethritis[1]. Gardnerella vaginalis 
not only cause urethritis and vaginitis, also can lead to premature birth, low birth weight, 
chorioamnionitis, amniotic fluid infection, endometritis, acute tubal inflammationinfection after operation 
and uterine cervical cancer[2] .Recently  GV clinical detection methods include: gram staining, culture 
and polymerase chain reaction ( PCR ) method. Gram staining for clue cell is a conventional methods in 
diagnosis bacterial vaginosis , but clue cells identified is easy effect by the quality of the microscope, 
specimen collection and operator’s experience and others[3].The culture method has high detection rate, 
but the bacterial growth is demanding, and is long time for  culture and identification, Gardnerella 
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vaginalis can not be quickly detected by culture, and culture has not been widely carried out for this 
detection in domestic laboratory. PCR is rapid, high sensitivity, but hard to master.PCR method needs the 
professional personnel, is tedious operation, cannot undertake large-scale sample analysis, easy cross 
contamination, so it is prone to false positive.  In order to find a rapid detection for Gardnerella vaginalis, 
this study established the immunofluorescence assay for detection of Gardnerella vaginalis. At last, using 
the immunofluorescence detection kit to detect the 1100 cases of clinical samples, and comparing with 
culture method, the purpose is to evaluate the kit’s clinical value.
2.Establishment immunofluorescence detection kit for Gardnerella vaginalis 
2.1 Establishment the optimum reaction conditions 
At 37 degrees, use quality control to test different combination experiment about fluorescent 
antibody amount and reaction time, and establish the optimum reaction conditions, The fluorescent 
strength and background stain 5 grades with "0, 1, 2, 3, 4, 5"," 5" is very strong positive," 4" is stronger 
positive," 3 " is strongly positive," 2 " is weaker positive," 1" is very weak positive," 0" is negative. The 
results show in Table 1, table 2 and table 3: 
Table1. Experimental results of reaction condition (1) 
Item reaction1 reaction2 reaction3
quantity 5ul 5ul 5ul
Reaction
time
15min 30min 45min
Fluorescence 
intensity
specificity
Non-
specificity
specificity specificity
Non-
specificity
specificity
Test results 
4 0 5 0 5 0 
2 0 3 0 4 1 
0 0 2 0 3 0 
1 0 2 0 2 0 
3 0 4 0 4 1 
Coincidence 
rate 4/5 5/5 5/5 5/5 5/5 5/5 
Table2. Experimental results of reaction condition (2) 
Item reaction4 reaction5 reaction6 
quantity 10ul 10ul 10ul 
Reaction
time 15min 30min 45min 
Fluorescence 
intensity
specificity
Non-
specificity
specificity specificity
Non-
specificity
specificity
Test results 
3 0 5 0 5 0 
2 0 4 0 5 1 
0 0 2 0 2 0 
1 0 2 0 3 0 
3 0 4 0 4 2 
Coincidence 
rate 4/5 5/5 5/5 5/5 5/5 5/5 
Table3. Experimental results of reaction condition (3) 
Item reaction7 reaction8 reaction9 
quantity 20ul 20ul 20ul 
Reaction time 15min 30min 45min 
Fluorescence 
intensity
specificity
Non-
specificity
specificity specificity
Non-
specificity
specificity
Test results 
3 0 5 0 5 0 
2 0 3 0 3 1 
0 0 2 0 3 0 
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1 0 2 0 2 0 
3 0 4 0 4 2 
Coincidence 
rate 4/5 5/5 5/5 3/5 5/5 5/5 
The results show that reaction 2 (amount 5ul, reaction time 30min) use less reagent and the 
sensitivity and specificity are very good, so choose the reaction 2 as the optimal reaction conditions. 
2.2 Establishment suitable concentration of fluore- scence antibodies 
Test quality control (P1 is very strong positive control, P2 is strongly positive control, P3 is very 
weak positive control, N1 is negative control) at the optimal reaction conditions to confirm the suitable 
concentration of fluorescence antibodies. The results show in Table 4: 
Table4. Experimental results of antibody dilution 
dilution 
P1 P2 P3 N1 
specificity
Non-
specificity
specificity
Non-
specificity
specificity
Non-
specificity
specificity
Non-
specificity
1:5 5 0 3 0 2 0 0 0 
1:10 5 0 3 0 2 0 0 0 
1:20 5 0 3 0 2 0 0 0 
1:30 4 0 2 0 1 0 0 0 
1:40 3 0 2 0 0 0 0 0 
1:50 2 0 1 0 0 0 0 0 
1:100 1 0 0 0 0 0 0 0 
The results show that the dilution of 1:20(i.e., using 50ug / ml as antibody optimal concentration) is 
the optimal dilution. 
2.3 Establishment reaction system 
Comparison of the above reaction conditions and different concentrations of the antibodies, at last we 
select the reation system is: 5 UL fluorescent antibody reagent, 37 degrees temperature at 30 min, and 
antibody dilution 1: 20 (50ug / ml antibody optimal concentration). The best reaction conditions show in 
Figure 1: 
Figure 1. The brief flow chart conditon of the reaction
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3.Evaluation the clinical application of reagent kit for detection of Garnerella vaginalis (immu- 
nefluorescence) 
3.1 Materials and methods 
y Sample 
At April to October of 2009, a total of 1100 specimens were collected from Obstetrics, Gynecology 
and others of Shenzhen Third People’s Hospital , General Hospital of Guangzhou Military Command 
of PLA and 458 Military Hospital of China. Specimens are label with number in order to ensure the 
privacy of the patients. Use the immunofluorescence reagent kit and culture method for double blind 
parallel to test the specimens, use culture method as the gold standard. Patients relate to different regions, 
diseased or not sick peoples, and people are area representative. Women specimens were collected from 
cervical, male specimens were collected from urethral. 
Specimen collection: Gently insert cytobrush into endocervical canal, rotate cytobrush one full turn, 
and withdraw cytobrush. 
Delection standard: the old specimen beford yesterday, contaminate by blood, affect by 
pharmacological (eg., antibiotics) ,pathology and other physiological factors. 
Specimen storage: after sampling, if not smear or vaccination timely, the specimen saved at 2-
8ć.The positive rate would drop if the specimen saving more than 24 hours, the specimen must be 
discared
y Reagent and instrument 
Reagent˖reagent kit for detection of Gardnerella vaginalis (immuno- fluorescence) ( Specification 
for 50 / box, batch: 20090301),are provided by Shenzhen Microprofit biological technology limited 
company; Columbia blood medium ( Columbia blood agar base, Gardnerella vaginalis selected additives 
and horse serum are purchase from OXIOD company in the United kingdom ), are prepared by Shenzhen 
Third People’s Hospital. 
Instrument: CX41/Olympus Fluorescence microscope 
y Operation  
Operate Columbia blood medium strictly according to the instructions, culture 24h ~ 48h at 37 
degrees, observes the results. No bacteria growth can be judged as negative. If observe suspect colonies, 
identify as positive by colony morphology, oxidase positive or catalase positive and gram staining be 
Gardnerella vaginalis. 
Reagent kit for detection of Gardnerella vaginalis (immunofluore- scence) process: apply the 
sample gently in a clean glass slide, air fully, then use methanol fixation 10 minutes, natural drying. Even 
drop the reagent in the glass coating, incubate 30 minutes at 37 degrees. After incubation, use distilled 
water slowly flushing slide several times, each time 5 ~ 10 seconds, natural drying using. Use 
fluorescence microscopy to read the results, and search Apple Green Gardnerella particles at 100 times 
objective lens. Found more than 10 apple green Gardnerella particles which is positive, which was not 
found to be defined as positive typical specific staining is negative. If  isn’t found  complete  skin cells 
staining dark red, or discover suspected atypical results, should be re-collected specimen for testing. 
y Quanlity control  
Use double-blind method in this experiment. Train culture experiment and records for the instructors, 
and Microprofit Company provide immunofluorescence experiment for the instructors. Check the 
Columbia blood medium by the manufacturer report, and use it within the validity period.  
y Data processing 
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Using SPSS statistical analysis software to statistically analyze the testing results, calculate the 
negative, positive coincidence rate and accuracy of Microprofit kit and culture method, and calculate 
Kappa (K) value. If the K value > 0.8, show that two kinds of detection methods are highly equivalence. 
3.2 Result 
Respectively use the immunofluorescence reagent kit and culture method for double blind parallel to 
test the specimens, test results are shown in table 5. 
Table5. The results of the immunofluorescence detection kit and culture 
immunofluorescence 
reagent kit
culture
total 
positive negative 
positive 242 21 263 
negative 14 823 837 
total 256 844 1100 
The total coincidence was 96.82%, the positive coincidence was 94.53%, the negative 
coincidence up to 97.51% of the two methods for the detection of Garnerella vaginalis in clinical samples. 
The Kappa (K) is 0.9117, which show two kits were no differences. Fig 2 is Garnerella vaginalis 
immunofluorescence image in clinical sample, figure 2 (a) is a typical positive image, figure 2 (b) is a 
typical negative image. 
            
Figure 2(a). Positive Image           Figure 2(b). Negative Image 
            
Figure 2. Clinical sample effect of the immunofluorescence detection kit 
4.Discussion 
Bacterial vaginosis mainly infected by Gardnerella vaginalis and certain anaerobic bacteria mixed 
infections, associated with the vaginal discharge changing. The pathological features is non-inflammatory 
lesions and leukocyte infiltration[4]. Bacterial vaginosis is a common disease in majority women, 
accounting for 30% to 50% of vaginal infections. Gardnerella vaginalis is the main bacterium of bacterial 
vaginosis, so it is particularly important to early, rapid diagnosis in bacterial vaginosis detection[5].
Foreign literature reports, Gardnerella vaginalis detection rate is about 12.5% to 30% [6,7]. Julian Tan 
report, Gardnerella vaginalis detection rate is about 25% by culture method[8]. Guoquan Zhong use 
immunofluorescence to test Gardnerella vaginalis, the detection rate is about 26%[9]  Currently, looking 
for clue cells with gram staining is still a conventional method to diagnose bacterial vaginosis, but the 
method has no specific, easy influence by subjective factors, the detection accuracy is very low. Culture is 
the “gold standard” in international, but using antibiotics no regularly leads to many pathogens be 
inhibited in clinic, so culture is difficult. PCR has highly sensitivity and specificity, isn’t treated by 
antibiotics and other drugs, so has important significance on eradicate pathogens. But the PCR technique 
is difficult to master, cann’t analyze large-scale sample, and is easy came cross-contamination between 
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samples to cause   false positive, so the method only be applied in conditional unit. Immunofluorescence 
method is a marking technology base on immunology, biochemistry and fluorescence microscopy 
technique. The principle is that play fluorescein directly to label antibody, which isn’t affected the antigen 
and antibody activity, and the antigen-antibody- fluorescein bindings in sample will show specific 
fluorescence imaging. From the test results, The reagent kit for detection of Gardnerella vaginalis 
(immunofluorescence) from Microprofit was compared with culture method. The coincidence rate of 
Microprofit kit was 96.82% compared to culture. The positive coincidence was 94.53%. The negative 
coincidence was 97.51%, and the two methods was high coincidence(Kappa > 0.8). The reagent kit for 
detection of Gardnerella vaginalis (immunofluorescence) from Microprofit also has a simple, economical 
and practical features, is suitable for clinical detection.
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